Loss-of-function mutations in the DJ-1 gene account for an autosomal recessive form of Parkinson's disease (PD). To investigate the physiological functions of DJ-1 in vivo, we generated DJ-1 knockout (DJ-1 −/− ) mice. Younger (b1 year) DJ-1 −/− mice were hypoactive and had mild gait abnormalities. Older DJ-1 −/− , however, showed decreased body weight and grip strength and more severe gait irregularities compared to wild-type littermates. The basal level of extracellular dopamine, evoked dopamine release and dopamine receptor D2 sensitivity appeared normal in the striatum of DJ-1 −/− mice, which was consistent with similar results between DJ-1 −/− and controls in behavioral paradigms specific for the dopaminergic system. An examination of spinal cord, nerve and muscle tissues failed to identify any pathological changes that were consistent with the noted motor deficits. Taken together, our findings suggest that loss of DJ-1 leads to progressive behavioral changes without significant alterations in nigrostriatal dopaminergic and spinal motor systems.
Introduction
Parkinson's disease (PD) is the second most common neurodegenerative disease with clinical features of resting tremor, rigidity and bradykinesia and pathological hallmarks of depletion of dopaminergic neurons in the substantia nigra and formation of intraneuronal Lewy bodies (Dauer and Przedborski, 2003) . Although the majority of cases are sporadic, dominantly inherited mutations in α-synuclein and LRRK2 and recessively inherited mutations in parkin, DJ-1 and PINK1 have been linked to rare familial forms of PD. DJ-1-associated PD likely manifests via a lossof-function mechanism as the first reported mutations were either a large genomic deletion resulting in an absence of protein and mRNA or an L166P missense mutation that resulted in rapid protein degradation (Bonifati et al., 2003; Miller et al., 2003) . The presence of DJ-1 protein within tau inclusions in postmortem tissue taken from patients diagnosed with tauopathies suggests that DJ-1 loss may lead to a heterogenous catalogue of behavioral dysfunctions (Rizzu et al., 2004) .
Four independent reports using different lines of DJ-1 knockout (DJ-1 −/− ) mice have suggested novel roles for DJ-1 in the modulation of dopaminergic neurons. DJ-1 −/− mice were hypoactive in the open field, more susceptible to neuronal death from treatment of 1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine (MPTP), contained lower levels of presynaptic dopamine transporter (DAT) and had impaired dopamine receptor D2-mediated activities and long-term depression (LTD) in acute striatal slices (Chen et al., 2005; Goldberg et al., 2005; Kim et al., 2005; Manning-Bog et al., 2007 
